Lymphocyte plasma-membrane glycoproteins are believed to play crucial roles in determining cell behaviour (Crumpton et al., 1975) . No definitive information is available on their mode of integration into the lipid bilayer of the membrane, although the results of various studies suggest that their carbohydrate moieties are located exclusively on the outer cell surface. By analogy with erythrocyte-membrane glycoproteins (Bretscher, 1971 ; Reichstein & Blostein, 1975) , it has been predicted that they will span the lipid bilayer and will be exposed on both the outer and the inner membrane surfaces (Bretscher & Raff, 1975; Edelman, 1976) . The lack of information on their orientation is mainly due to inaccessibility of the inner membrane surface to the common proteinlabelling systems such as lactoperoxidase-catalysed iodination (Hubbard & Cohn, 1976) . This problem could be circumvented by using 'inside-out' plasma-membrane vesicles that are 'sealed' to the labelling reagent. The isolation of a population of pig plasmamembrane vesicles which according to various criteria possessed an inside-out orientation was described previously (Walsh et al., 1976) . The applicability of these vesicles to the identification of transmembrane glycoproteins is assessed in the present study. Transmembrane proteins were identified on the basis that they were labelled by lactoperoxidase-catalysed iodination of both the outer and inner surfaces by using whole lymphocytes and inside-out plasma-membrane vesicles respectively.
BLOCH EM ICAL SOCl ETY TRANSACTIONS
Pig mesenteric-lymph-node lymphocytes ( lo7 cells of >95 "/o viability in IOOpl of isoosmotic phosphate-buffered saline, pH7.3) were labelled by adding 300pCi of carrierfree NaIz5I, lactoperoxidase (final concn. 20pg/ml), glucose oxidase (final concn. 2.3 units/ml; Sigma) and glucose (final concn. 2 0 m~) .
After I5min at 20°C the reaction was terminated by adding 100vol. of phosphate-buffered saline and sedimenting the cells.
Under these conditions there was no significant decrease in either cell viability or cell number. Iodination of protein was assessed by radioautography after polyacrylamide-gel electrophoresis of sodium dodecyl sulphate-solubilized cells. Most of the label incorporated into protein was shown to be associated with the outer cell surface by incubating labelled cells (lO*/ml) with trypsin (0.1 %) for I Smin at 37°C. This treatment greatly decreased the radioactivity of all of the iodinated proteins, but had a negligible effect on cell viability. The preferential incorporation of label into glycoprotein was demonstrated by adding Nonidet P.40-solubilized labelled cells to a column of concanavalin ASepharose, when the major portion of the protein-bound radioactivity was adsorbed.
Inside-out pig lymphocyte plasma-membrane vesicles that were sealed to lactoperoxidase were an essential prerequisite for the exclusive labelling of the inner membrane surface. Sealed vesicles were separated from preparations of pig lymphocyte plasma membrane (Allan & Crumpton, 1970) by centrifuging on a discontinuous gradient of dextran T10 (average mol.wt. 10000; Pharmacia Fine Chemicals) as described previously for erythrocyte membrane (Steck, 1974) . The vesicles that accumulated at the interface between 1.005 and 1.03g of dextran TlO/ml(25 % of the starting material) were impermeable to the dextran. They were iodinated as described previously for whole cells except that the solvent was 5m~-sodium phosphate buffer, pH8.0, and the iodinated membrane was recovered by centrifuging at 75000g for 30min. The labelled inside-out membrane vesicles were then separated as described previously by using concanavalin A-Sepharose (Walsh et al., 1976) .
Polyacrylamide-gel electrophoresis in sodium dodecyl sulphate of lZSI-labelled whole cells and inside-out membrane vesicles revealed 24 and 19 major radioactive bands respectively with mol.wts. within the range 12500-210000. Acomparison of the patterns indicated that 11 co-migrating components were labelled in both samples (i.e. were transmembrane). The glycoproteins of the labelled inside-out membrane vesicles were separated by affinity chromatography of the sodium deoxycholate-solubilized membrane on Lens culinaris lectin-Sepharose (Hayman & Crumpton, 1972) . The adsorbed fraction was eluted with methyl a-D-mannopyranoside and analysed by polyacrylamidegel electrophoresis. Staining for protein with Coomassie Blue showed 25 components, whereas radioautography revealed eight bands with mol.wts. of 180000,140000,90000 80000, 56000, 38000, 31000 and 28000.
The distinct patterns of lzSI-labelled proteins given by whole lymphocytes compared with the inside-out membrane vesicles inspires confidence in the application of the overall approach to the assignment of orientation to proteins within the membrane. The results indicate that essentially all the transmembrane proteins detected were glycosylated. Conversely, not all of the glycosylated polypeptides of the membrane were iodinated during labelling of the inside-out membrane vesicles. This observation suggests, in contrast with previous predictions (Bretscher & Raff, 1975) , that not all of the glycoproteins are transmembrane, although it cannot be excluded that lack of iodination of some glycoproteins is not due to the absence of accessible tyrosine residues.
